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$(p_{1}(t)|x’|^{\alpha-}1X’)’+f(t, X)=h(t)$ , $t\geq t_{0}$ (1)
$(p_{2}(t)|y’|\alpha-1y^{J})J+q(t)|y|^{\alpha}-1y=0$ , $t\geq t_{0}$ (2)
. , $\alpha$ , $p_{1},p_{2},$ $q,$ $h$ : [to, $\infty$ ) $arrow \mathbb{R}$ $f$ : [to, $\infty$ ) $\cross \mathbb{R}arrow \mathbb{R}$
, $p_{1}(t)$ $p_{2}(t)$ [to, $\infty$ ) . (2)
. ( , )
( ) (2) $(\alpha\neq 1)$ .
(1) , $p_{1}|x’|^{\alpha-1}X’$ $x$ : $[t_{0}, \infty)arrow \mathbb{R}$ , $[t_{0}, \infty)$
(1) . (2) .
. . $\cdot$ . :
(1) $(t=\infty)$ – ,
. . (1) [ ]
(1) l [ ] . (2)
.
$h:[t_{0}, \infty)arrow \mathbb{R}$ 2 $t_{1},$ $t_{2}\in[to, \infty)$ , $t_{1}<t_{2}$ , $h$
:
$t\in[t_{1},t_{2}]\Rightarrow h(t)\geq 0(h(t)\leq 0)$ ,
$\exists\epsilon>0$ : $t\in(t_{1}-\in, t_{1})\cup(t_{2}, t_{2}+\mathcal{E})\Rightarrow h(t)<0,$ $(h(t)>0)$
, (2)
(1) Sturm .








$\alpha=1$ , (1) ,
$(p_{1}(t)X’)’+f(t, X)=h(t),$ $t\geq t_{0}$ (3)
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. $p$ :[to, $\infty$ ) $arrow(0, \infty),$ $h$ :[to, $\infty$ ) $arrow \mathbb{R},$ $\int_{t_{0}}^{\infty}P^{-}(t)dt=1\infty$ , $f$ : [to, $\infty$) $\cross$
$\mathbb{R}arrow \mathbb{R}$ $xf(t,x)>0(x\neq 0)$
. , (3) , (3) $h(t)\equiv 0$
,
$(p_{1}(t)\rho’(t))’=h(t)$ , $t \geq t_{0},\lim_{tarrow\infty}\rho(t)=0$ (4)
$p:[t_{0}, \infty)arrow \mathbb{R}$
. ( [8] ) , ,
$(p_{1}(t)|\rho’(t))|\alpha-1’(\rho t))’=h(t),$ $t\geq t_{0}$ , $\lim_{tarrow\infty}\rho(t)=0$
$P$ (1) $(\alpha\neq 1)$ .











$p_{2}(t)\geq p_{1}(t),$ $t\geq t_{0}$ , (5)
$u[f(t,u)-q(t)|u|\alpha-1u]\geq 0,$ $u\neq 0,$ $t\geq t_{0}$ . (6)
, $h(t)\equiv 0$ (5) (6)
. (2) . , $h(t)$ ,
(2) ,
(1) .
. . (1) $x(t)$ .
, $x(t)$ $[T_{x}, \infty),$ $\tau_{x}\geq t_{0}$ , . $t_{2}\geq t_{1}\geq T_{x}$ $h(t)$
, $h(t)\leq 0,$ $t\in[t_{1},t_{2}]$ .
([1,6,7]) , (2) $y(t)$
$y(t_{1})=0,$ $y’(t_{1})>0$








(1) (2) – Picone . (7) $[t_{1}, t_{3}]$
, $X=|y’|,$ $Y=y|x’|/x$ , . ( )




(1) (2) $p_{2}(t)\equiv 1,$ $q(t)\equiv\alpha$
$(|y|’\alpha-1’)y+\alpha|\prime y|^{0-1}y=0$ (8)
. – . $y(\mathrm{O})=0,$ $y’(\mathrm{O})=1$
$S(t)$ , . $S(t)$ $t\in \mathbb{R}$
$|S(t)|^{a+1}+|S’(t)|^{\alpha+1}=1$ , $S(t+\pi_{\alpha})=-S(t)$
$2\pi_{\alpha}$ . $\pi_{\alpha}$ :
$\pi_{\alpha}=\frac{2\pi}{\alpha+1}/\sin\frac{\pi}{\alpha+1}$ (9)
$S(t)$ \alpha ’ $k\in \mathbb{Z}$ , . ([1] ).
, (8) $cS(t-\mathcal{T})$ , (8)
$2\pi_{a}$ .
(2) (2) $p_{2}(t)\equiv 1$
$(|y’|^{\alpha-1}y)\prime\prime+q(t)|y|^{\alpha}-1y=0,$ $t\geq t_{0}$ (10)
. $q(t)$ Jim $q(t)=\infty$ . (10) . $y(t)$ (10)
, $\{t_{n}\}$ . $\epsilon>0$ $\mu>0$
$2\pi_{\alpha}/\mu<\in$ . $q(t)$ , $t\geq T_{\mu}\Rightarrow q(t)>\alpha\mu^{\alpha+1}$ $T_{\mu}\geq t_{\mathit{0}}$
. $[T_{\mu}, \infty)$ (10) :
$(|z’|^{\alpha}-1z^{J})’\alpha+\mu^{\alpha}|+1z|^{\alpha}-1z=0$ (11)
Sturm ([1] ) , $z=S(\mu t)$ (
$\pi_{\alpha}/\mu$) (11) , $[T_{\mu}, \infty)$ $y(T)$
$t_{n+1}-t_{n}<\epsilon$ . Jim $(t_{n+1}-t_{n})=0$ .
, (10) .
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1. $h(t)$ , $\pi_{\alpha}$ ,
$(|x’|^{\alpha-}1_{X}’)’+\alpha|x|^{\alpha-1}X=h(t),$ $t\geq t_{0}$
. $h(t)$
$\sin\beta t(0<\beta<\pi/\pi_{\alpha}),$ $\sin(\log t),$ $S(\gamma t)(0<\gamma<1),$ $S(\log t)$
. $S(t)$ – .
2.
$(|x’|^{\alpha-}1)’x’+q(t)|X|\alpha-1=Xh(t),$ $t\geq t_{0}$
. $q(t)$ $\lim_{tarrow\infty}q(t)=\infty$ . $h(t)$ “
” , , $h(t)$
, .
. (1) t–
$(p(t)\phi(x’))’+f(t, x)=h(t)$ , $t\geq t_{0}$ (12)
. (12) :
(a) $p:[t_{0}, \infty)arrow(0, \infty)$ .
(b) $\phi:\mathbb{R}arrow \mathbb{R}$ , , $\mathrm{s}\mathrm{g}\mathrm{n}\emptyset(u)=\mathrm{s}\mathrm{g}\mathrm{n}u$ $\phi(\mathbb{R})=\mathbb{R}$
(c) $f$ : [to, $\infty$) $\rangle\langle$ $\mathbb{R}arrow \mathbb{R}$ , t\geq t $f(t, v)$ $v$
$\mathrm{s}\mathrm{g}\mathrm{n}f(t,v)=\mathrm{s}\mathrm{g}\mathrm{n}v$
(d) $h$ :[to, $\infty$) $arrow \mathbb{R}$
, $(p(t)\phi(y’))’+f(t, y)=0$ ,
.
2. T\geq t $k>0,$ $l$ #
(13)$\lim_{tarrow}\inf_{\infty}\{k+\int_{T}^{t}\emptyset^{-}1[\frac{1}{p(s)}(l+\int_{T}^{s_{h}}(\sigma)d\sigma)]dS\}<0$
(14)$\lim_{tarrow}\sup\infty\{-k+\int_{T}^{t}\emptyset^{-}1[\frac{1}{p(s)}(l+\int_{T}^{s_{h}}(\sigma)d\sigma \mathrm{I}]ds\}>0$
. $\phi^{-1}$ $\phi$ . (12) .
. . (12) $x(t)$ . $x(t)$ $[t_{1}, \infty),$ $t_{1}\geq t_{0}$ ,
. (12) (c)
$(p(t)\phi(x(\prime t)))’=h(t)-f(t,X(t))\leq h(t)$ , $t\geq t_{0}$
. $t_{1}$ $t$
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$p(t) \phi(x’(t))\leq c_{1}+\int_{t_{1}}^{t}h(S)ds$ , $c_{1}=p(t_{1})\emptyset(x^{;}(t_{1}))$
$p(t)$ $t_{1}$ $t$
$x(t) \leq c_{2}+\int_{t_{1}}^{t}\phi^{-1}[\frac{1}{p(s)}(c_{1}+\int_{t_{1}}^{s_{h}}(\sigma)d\sigma)]dS,$ $t\geq t_{1}$ (15)
. $c_{2}=x(t_{1})$ . (15) $tarrow\infty$ ,
(13) , $\lim_{tarrow}\inf_{\infty}x(t)<0$ , $x(t)>0,$ $t\geq t_{1}$ , .
$x(t)<0,$ $t\geq t_{1}$ , . ( )
3.
$((X’)1/3)’+q(t)x^{1/\mathrm{s}}=t\sin t,$ $t\geq t_{0}$ (16)
. $q$ :[to, $\infty$ ) $arrow(0, \infty)$ . (16)- (12)
$p(t)\equiv 1,$ $\phi(u)=u^{1}/3,$ $f(t,v)=q(t)v^{1/3},$ $h(t)=t\sin t$




, . $T\geq t_{0},$ $l$
$\lim_{tarrow}\inf_{\infty}\int^{t}\tau(l+\int_{T}^{S}\sigma\sin\sigma d\sigma)^{3}dS=-\infty$
$\lim\sup\int_{\tau}^{t}tarrow\infty(l+\int_{T}^{S}\sigma\sin\sigma d\sigma)3dS=+\infty$
. , 2 , $q(t)$ (16)






. (2) Elbert [1] .






. ([5,7,9,11,12] ). Atkinson , Emden-Fowler
$(p(t)y;)’+q(t)|y|^{\gamma}-1y=0(\gamma>0,\gamma\neq 1)$ (18)
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